An electrolyzed solution is the one generated by electrolyzing a solution containing dis solved electrolytes. Pungency is the most important component contributing to the quality of rad ish (Raphanus sativus L.) sprouts. The pungency of radish sprouts depends on the 4-methylthio-3-butenyl isothiocyanate (MTB-ITC). This study was conducted to determine the effects of electrolyzed alkaline solutions on the pungency of radish sprouts with different electrolytes and strengths. The pungency was evaluated by the analysis of MTB-ITC content and the score of sensory evaluation. The MTB-ITC content of plants was observed to be lower in solutions of strength 1/1 and 1/2 than in that of strength 1/5 among KCl electrolyzed alkaline solutions. That of plants was observed to be the lowest in KC1 electrolyzed alkaline solution, followed by commercial sea salt one, and the highest in NaCI one among solutions electrolyzed with different electrolytes. The scores of the sensory evaluations were similar to the results of the MTB-ITC contents.
INTRODUCTION
An electrolyzed solution is the one generated by electrolyzing a solution containing dissolved electrolytes such as NaCl or KCI. In our previous study (Tamaki et al., 2005) , we determined the effects of the alkaline solution with different strengths, which was electrolyzed with the KCl electrolyte, on the growth of radish sprouts. We reported that the electrolyzed alkaline solutions of strength 1/1 and 1/2 promoted the growth of radish sprouts.
Few studies have been performed on the effects of electrolyzed alkaline solutions on the qual ity of garden crops. Pungency is the most important component contributing to the quality of rad ish sprouts. The pungency of radish sprouts depends on the 4-methylthio-3-butenyl isothiocyanate (MTB-ITC), which is enzymatically converted from 4-methylthio-3-butenyl glucosinolate (MTB-GSL) (Carlson et al., 1985) .
The purpose of this experiment was to determine the effects of electrolyzed alkaline solutions with different electrolytes and strengths on the pungency of radish sprouts. An electrolyzed solution was generated by dissolving 2g of KC1, as an electrolyte, in 4 L of distilled water and electrolyzing it for 15 min using the electrolyzed solution generation apparatus (Disappear, PBM Co., Ltd., Japan). The apparatus consists of two wells separated by a septum with anode and cathode electrodes installed in either well. The alkaline solution was generated from the well with the cathode. Experimental solutions were alkaline solutions of strength l/1, 1/2 , and 115. The alkaline solutions of strength 112 and 115 were obtained by diluting the alkaline so lution of strength 1/1 with distilled water. In our previous study (Tamaki et al ., 2005) , we observed that the growth of radish sprouts was better in KCI electrolyzed alkaline solutions of strength I/1 and 112, and it decreased with an increase in the dilution degree of alkaline solutions of strength greater than 112. The control solution was distilled water. One hundred mL of each solution was infused in the container with six urethane chips at sowing , and 50 mL of each solution was added after 4 days from sowing.
MATERIALS AND METHODS
Experiment 2 An electrolyzed solution was generated by dissolving 2g each of KCl, commercial sea salt, and NaCl as electrolytes in 4L of distilled water and electrolyzing it for 15 min using the electro lyzed solution generation apparatus (Disappear , PBM Co., Ltd., Japan). The electrolyzed alkaline solutions of strength 1/1 of each of the electrolytes were diluted with distilled water to a strength of 1/2. In Experiment 2, KCl, commercial sea salt, and NaCl electrolyzed alkaline solutions of strength 1/1 and 112 were used. The control solution was distilled water . One hundred mL of each solution was infused in the container with six urethane chips at sowing , and 50 mL of each solution was added after 4 days from sowing.
Analysis of MTB-ITC in radish sprouts Three replicates of the experimental design, using a total of 6 containers with plants, were performed. The MTB-ITC data were subjected to analysis of variance (ANOVA) and the least signifi cant differences (LSD) test (P < 0.05). The sensory evaluations for each experiment were conducted 3 times and so was the analysis of MTB-ITC. The results were subjected to ANOVA and the LSD test (P<0.05). Figure 1 shows the MTB-ITC contents and scores of the sensory evaluations of radish sprouts cultivated in KCl electrolyzed alkaline solutions of strength 1/1, 1/2, and 115 and distilled water. The MTB-ITC content of plants was observed to be lower in solutions of strength ill and 112 than in that of strength 115 among KCl electrolyzed alkaline solutions. That of plants cultivated in distilled water was the highest. The scores of the sensory evaluations were similar to the results of the MTB-ITC contents. Experiment 2 Figure 2 shows the MTB-ITC contents and the scores of the sensory evaluations of radish sprouts cultivated in KCl, commercial sea salt, and NaCl electrolyzed alkaline solutions of strength 112. Those of plants cultivated in KCl, commercial sea salt, and NaCl electrolyzed alkaline solu tions of strength 111 were similar to the results of the alkaline solutions of strength 112 (Data not shown). The MTB-ITC content of plants was observed to be the lowest in KCl electrolyzed alka line solution, followed by commercial sea salt one, and the highest in NaCl one among different electrolyzed alkaline solutions. That of plants cultivated in distilled water was between those of plants cultivated in KC1 and commercial sea salt electrolyzed alkaline solutions. The scores of the sensory evaluations were similar to the results of the MTB-ITC contents.
RESULTS

Experiment 1
DISCUSSION
Glucosinolates
are enzymatically broken down mainly into isothiocyanates, cyanides, and Fig. 1 thiocyanates by myrosinase, many of which are the actual active principles responsible for the biological activity (Chew, 1988) . The isothiocyanate in radish was identified with MTB-ITC and the pungency of radish sprouts depends on the MTB-ITC (Carlson et al., 1985) . Radish sprouts with higher MTB-ITC content were observed to be more pungent on the basis of the results of the sensory evaluations. Okano et al. (1990) also reported that cultivars with higher MTB-ITC content were proportionately more pungent on the basis of the results of the sen sory evaluations of grated radish. Hayashi et al. (1989) reported that the MTB-ITC content of radish sprouts was lower in plants with better growth. In our previous study (Tamaki et al., 2005) , we reported that the growth of rad ish sprouts cultivated in KC1 electrolyzed alkaline solutions of strength 1/1 and 112 was better in comparison with that observed in the alkaline solution of strength 115. Moreover, in our another study, we found that the growth in KC1 electrolyzed alkaline solutions of strength 1/1 and 1 /2 was better in comparison with that observed in commercial sea salt and NaCl electrolyzed alkaline solutions of strength 1/1 and 1/2 (Data not shown). In the present and our previous study (Tamaki et al., 2005) , the MTB-ITC contents of radish sprouts with better growth were lower, and the results were in agreement with those reported by Hayashi et al. (1989) .
